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Table S1.  Comparative Thermal Melting Temperatures (Tm) of IQ, AF, and AAF-Modified Oligodeoxynucleotides. 

 

 
 

Oligodeoxynucleotide a 
Tm (ΔTm)b 

 C8-IQ c, d C8-AF d C8-AAF e N2-IQ f 

a 
5'-CTC GGC GCC ATC-3' NarI-G1 

3'-GAG CCG CGG TAG-5' 
58° (-7°) 57° (-8°)  62° (-1°)  

b 
5'-CTC GGC GCC ATC-3' NarI-G2 

3'-GAG CCG CGG TAG-5' 
60° (-5°) 56° (-9°)  64° (+1°)  

c 
5'-CTC GGC GCC ATC-3' NarI-G3 

3'-GAG CCG CGG TAG-5' 
61° (-4°) 52° (-13°)  63° (0°)  

d 
5'-ACC GGC GCC ACA-3' NarI-G1 

3'-TGG CCG CGG TGT-5' 
  51° (-10°)  

e 
5'-ACC GGC GCC ACA-3' NarI-G2 

3'-TGG CCG CGG TGT-5' 
  48° (-13°)  

f 
5'-ACC GGC GCC ACA-3' NarI-G3 

3'-TGG CCG CGG TGT-5' 
  48° (-13°)  

g 
5'-ACC GGC GCC ACA-3' NarI-G3 

3'-TGG CC– –GG TGT-5' 
  49° (+15°)  

h 
5'-CTC GGC GCC ATC-3' NarI-G3 
3'-GAG CC– –GG TAG-5' 

48° (+10°) 44° (+6°)  54° (+16°) 

i 
5'-CTC GGC GCC ATC-3' NarI-G3 

3'-GAG CCG –GG TAG-5' 
55° (+4°)    

a G is the modified dG. 

b ΔTm= Tm (modified) - Tm (unmodified).  The Tm’s for our (entries a-c, 12-mer), and Fuchs’ unmodified NarI 

(entries d-f, 12mer) oligonucleotides were 60, 65 and 61 °C, respectively. The Tm's for our (entry h) and Fuch's 

unmodified NarI (entry g) oligonucleotide opposite a two-base deletion was 38 and 34 °C, respectively. The 

Tm's for our unmodified NarI (entry i) oligonucleotide opposite a one-base deletion was 51 °C. 

c Reference 1; d Reference 2; e References 3-5; f References 6,7 and this work.  
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Table S2.  Chemical Shift Assignments (ppm) for the Non-exchangeable DNA Protons of the 

N2-dG-IQ Modified Duplex at the G1 Position of the NarI Sequence.  The temperature was 15 

ºC. 

 
H1' H2' H2'' H3' H6/H8 H2/H5 

C1 5.90 2.32 2.63 4.70 7.93 6.01 

T2 6.18 2.28 2.61 4.94 7.71 1.76 

C3 6.10 1.76 2.39 4.94 7.39 5.63 

G4 6.26 2.91 2.77 5.12 8.30 
 

G5 5.81 2.562 2.72 5.03 7.98 
 

C6 5.62 2.01 2.38 4.98 7.22 5.17 

G7 5.87 2.64 2.72 5.00 7.86 
 

C8 5.93 2.08 2.46 4.82 7.35 5.32 

C9 5.44 2.17 2.43 4.94 7.52 5.62 

A10 6.32 2.74 2.97 5.05 8.38 7.78 

T11 6.04 2.07 2.48 5.04 7.25 1.53 

C12 6.30 2.28 2.29 4.60 7.65 5.80 

G13 5.69 2.61 2.78 
 

7.95 
 

A14 6.34 2.78 2.99 5.08 8.37 8.00 

T15 5.73 1.97 2.36 5.08 7.14 1.39 

G16 5.64 2.65 2.73 5.00 7.81 
 

G17 5.85 2.68 2.68 2.54 7.72 
 

C18 5.65 1.95 2.37 4.83 7.22 5.20 

G19 5.89 2.63 2.74 5.02 7.86 
 

C20 6.02 2.17 2.50 5.00 7.10 5.36 

C21 6.61 2.43 2.71 5.11 8.17 6.31 

G22 5.22 2.05 2.44 4.93 7.52 
 

A23 6.02 2.65 2.89 5.01 8.05 7.82 

G24 6.01 2.27 2.40 4.63 7.63 
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Table S3.  Chemical Shift Assignments (ppm) for the Exchangeable DNA Protons of the N2-

dG-IQ Modified Duplex at the G1 Position of the NarI Sequence.  The temperature was 5 ºC. 

 

 

 
N1H/N3H N4 Ha N4 Hb 

C1:G24 13.4 7.24 7.76 

T2:A23 14.1 
  

C3:G22 12.4 7.23 8.65 

X4:C21 11.8 
  

G5:C20 11.5 6.55 7.93 

C6:G19 12.7 6.32 8.18 

G7:C18 11.6 6.31 7.71 

C8:G17 12.9 6.32 8.14 

C9:G16 12.8 6.83 8.50 

A10:T15 13.6 
  

T11:A14 13.8 
  

C12:G13 12.6 7.14 8.22 
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Table S4.  Chemical Shift Assignments for the IQ Protons of the N2-dG-IQ Modified Duplex 

at the G1 Position of the NarI Sequence. The temperature was 15 ºC. 

 

 

 

 

 

 

 

 

 

 
 

IQ Proton δ (ppm) 

H4a 8.57 

H7a 8.11 

H8a 6.88 

H9a 7.74 

CH3 3.23 


